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FEMA Region III Coastal 
Flood Study- Hampton 
Roads Adaptation Forum 
March 28, 2014 
2 US Army Engineer Research  
and Development Center 
FEMA’s Risk MAP Program 
§  Risk Mapping, Assessment and 
Planning  2010 -2014 
§  Builds on Map Mod digitized Flood 
Insurance Rate Map (FIRM) successes 
§  Will deliver quality data that increase 
public awareness and lead to action 
that reduces risk to life and property. 
§  Watershed approach 
§  Regulatory Products: Flood Insurance 
Study (FIS)  and FIRM                   
(Coastal re-mapping) 
§  New Non-Regulatory Products and 
Datasets 
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  Planning	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Why We’re Doing This: 
Hazard Mitigation 
§ Hazard Mitigation is defined as any sustained 
action taken to reduce or eliminate long-term risk to 
life and property from hazards 
§ FEMA encourages local governments to develop  
Hazard Mitigation Plans 
• To increase public and political support and 
commitment for mitigation  
• To be eligible for Hazard Mitigation Assistance grants 
§ Use new Risk MAP information to update your 





4 US Army Engineer Research  
and Development Center 
Non-Regulatory Coastal Flood Risk 
Products and Datasets 
§  Flood Risk Products  
• Flood Risk Report 
• Flood Risk Database  
• Flood Risk Map 
§  Flood Risk Datasets 
• Changes Since Last FIRM  
• Coastal Depth Grids 
• Flood Risk Assessment (refined Hazus analysis) 
§  Flood Risk Products help communities: 
• Gain a better understanding of flood risk and its potential impact 
on communities and individuals  
• Take proper mitigation actions to reduce this risk 
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Using Changes Since Last FIRM 
for Identifying Actions 
Changes Since Last FIRM 
§  Communities and 
homeowners can use this to 
identify the impacts of new 
maps on the regulatory 
Special Flood Hazard Area 
(SFHA) 
§  Also reveals new areas that 
may need mitigation actions 
– either for existing assets or 
for future planning  
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Using Depth and Analysis Grids for 
Identifying Actions 
Depth Analysis Grids 
§  Better information on depth and 
velocity of flooding 
§ More information on higher 
probability (10 & 25 year) flood 
events 
§  These provide enhanced data to 
develop a more accurate Benefit 
Cost Analysis (BCA) for mitigation 
projects, a big step towards 
implementation  
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Using Flood Risk Assessment 
for Identifying Actions 
Flood Risk Assessment  
§  Identifies areas of higher flood risk 
by census block 
§  Quantifies potential future flood 
losses to existing structures 
§  Improves ability to identify areas 
requiring higher building code 
requirements  
§  Supports mitigation plan updates 
and disaster recovery planning 
through improved risk 
quantification 
1% Chance Risk (100-yr) 
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Using Areas of Mitigation Interest 
for Identifying Actions 
Areas of Mitigation Interest 
§  Identifies areas at risk of 
flooding and contributing 
factors 
§  Assists in prioritizing areas   
of greatest mitigation need 
§  Identifies potential need for 
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Why is a Coastal Restudy 
Needed?  
§  New Guidelines need to be implemented 
  Atlantic Ocean and Gulf of Mexico Guidelines Update (2007) 
  Sheltered Water Report (2008)  
  PM 50 Limit of Moderate Wave Action (LiMWA) (2008) 
  To update base data such as topographic dataset and aerial imagery to 
high resolution products and seamless Digital Elevation Model (DEM) 
  To utilize newer coastal hazard methodologies developed during the 
FEMA Mississippi Coastal Restudy 
  To take advantage of higher performance numerical modeling 
  To take advantage of improvement in GIS technologies to allow for more 
accurate FIRMs 
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FEMA Region III Study Area 
•  Four states 
•  Five metropolitan areas 
•  Complex coastal geomorphology 
•  Delaware River/Bay system 
   - Tidal up to Trenton, NJ 
   - 782 square mile bay 
   - Strategic shipping and military port 
•  Chesapeake bay  
  - Third largest estuary in world 
  - 11,000 miles of tidal shoreline 
  - Major shipping, seafood and military ports 
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Coastal Study Process 
FLOODPLAIN BOUNDARY & FLOOD HAZARD ZONE MAPPING 
OVERLAND WAVE HEIGHT & RUNUP ANALYSIS  
STORM-INDUCED EROSION 
FRONTAL DUNE DELINEATION 
TRANSECT LAYOUT  & FIELD RECONNAISSANCE 
STARTING WAVE CONDITION ANALYSIS 
STORM SURGE ANALYSIS 
TERRAIN PROCESSING 
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Storm Surge Study Approach 
Storm Surge Modeling 
Statistical Analysis completed in 
order to determine Return 
Period  
Storm Forcing 








10%, 2%, 1% and 0.2% annual 
chance stillwater elevations 
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Improvement in Modeling 
Capabilities 
1978 Mesh 
3-6 mile resolution 
2011 Mesh 
100 ft Minimum Resolution 
Current stillwater elevations (SWELs) on FIRMs date back to 1973-1986 (few 
updates made in early-1990s) and were computed using a tidal gage analysis or 
the Virginia Institute of Marine Sciences (VIMS) model 
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Modeling System Validation 
 Validation Storms 
§  Hurricane Isabel (SEP 03) 
§  Hurricane Ernesto  (AUG 06) 
§  Extratropical Storm Ida (Nov 09) 
 Validation Parameters 
§   Tides Hurricane Ernesto  (AUG 06) 
§   Wind speed and direction 
§  Water levels 
§  High water marks 
Hurricane Isabel September 2003 
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High Water Marks:  
Hurricane Isabel and Ida 
Hurricane Isabel September 2003 Extra-tropical Storm Ida 
November 2009 
Circles depict observed high water marks to same color scale as background surge predictions 
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1.2 Modeling System 1.3 Storm Forcing 
3. Final Analysis 2. Model Validation 
•  Methods and results 
•  Multi-tiered review 
•  Released as formal reports 
•  Available at  
  http://dodreports.com/ 
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Difference between updated and 
published 100-yr SWELs (ft) 











Orange: 1-2 ft higher 
Green: Less than 1 ft 
change 










Lower Chesapeake Bay 
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Basic Elements of a Coastal 
Hazard Analysis 
Base Flood Elevation on FIRM includes 4 components: 
1.  Storm surge stillwater elevation (SWEL)  
2.   Amount of wave setup  
3.   Wave height above storm surge (stillwater) elevation 
4.   Wave runup above storm surge elevation (where present) 
Determined from storm 
surge model 
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Transect  
Placement 
§  Transects were placed 
perpendicular to the shoreline at 
representative locations 
§  Published transects (shown in 
the right figure) were placed at 
approximate half mile interval in 
developed areas and one mile 
internal in undeveloped areas 
§  Mapping transects were placed 
between published transects to 
aid mapping 
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Field Reconnaissance 
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Overland Wave Hazard Modeling  
§  Storm-induced erosion 
•  Primary frontal dunes 
•  Erodible bluffs 
§  WHAFIS 4.0 
•  Profile elevation 
•  1% SWELs 
•  Starting wave 
conditions 
•  Wave Setup  
•  Obstruction cards (OF, 
IF, BU, VE, MG) 
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Shoreline Protection and 
Wave Runup 
§  Shoreline Protection Structures: 
§  Will the shoreline protection structure 
survive the 1% event? 
§  Is the structure certified? 
§  Modeling of integral structure vs. fail 
structure to determine higher hazard 
§  FEMA 2007 Guidelines now requires 
the use of the 2% runup vs. the mean 
runup computed prior to 2007 
§  Mild-sloping beaches, bluffs and cliffs 
§  Methods: 
•  Runup 2.0, TAW, SPM 
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Mapping 
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Limit of Moderate Wave Action 
(LiMWA) 
§  Defined by the area subject to wave action with waves greater than 
1.5 feet in height 
SWEL = Stillwater Elevation 
BFE = Base Flood Elevation 
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LiMWA on the Map 
27 
Impacts – New BFE Components 
28 
Impacts – New Runup Mapping 
Different BFEs along the shore Due to different slope of the shore 
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Impacts – (continued) 
•  Ordinance updates for all coastal VA counties and Cities 
•  Some counties with new VE Zones 
•  Created new LiMWA symbology 
30 





























• Late 2014 – 
Late  2015 
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Hampton Roads Coastal FIRM Dates 
County/City	   Prelim	  Date	  
Expected	  	  
Effec;ve	  Date	  
Poquoson	  City	  (Ind),	  VA	   2/20/2013	   12/16/2014	  
Gloucester	  County,	  VA	   3/5/2013	   11/19/2014	  
Newport	  News	  City	  (Ind),	  VA	   3/8/2013	   12/9/2014	  
York	  County,	  VA	   5/20/2013	   1/16/2015	  
Chesapeake	  City	  (Ind),	  VA	   4/5/2013	   12/16/2014	  
Virginia	  Beach	  City	  (Ind),	  VA	   5/17/2013	   1/16/2015	  
Surry	  County,	  VA	   5/21/2013	   5/4/2015	  
City	  of	  Suffolk,	  VA	   12/9/2013	   6/2/2015	  
City	  of	  Portsmouth,	  VA	   1/13/2014	   6/2/2015	  
Isle	  of	  Wight	  County,	  VA	   3/7/2014	   6/2/2015	  
James	  City	  County,	  VA	   3/28/2014	   4/2/2015	  
City	  of	  Williamsburg	   3/28/2014	   4/2/2015	  
City	  of	  Hampton,	  VA	   5/30/2014	   5/4/2015	  
City	  of	  Norfolk,	  VA	   6/17/2014	   12/2/2015	  
32 
Region III Coastal Preliminary 
FIRMs 
Preliminary FIRMs and FIS can be viewed at:  
§  https://www.rampp-team.com/va.htm  
Also on the FEMA Map Service Center (MSC) with digital FIRM databases: 




• Review preliminary FIRMs and make 
corrections, comments and appeals 
when appropriate 
Review FIRMs 
• Conduct outreach to those citizens 
affected by changes on the FIRMs 
Conduct 
Outreach 
• Adopt a floodplain ordinance that 
meets the National Flood Insurance 




Map Production Timeline 















VA Coastal Study Appeals Periods/LFD 
§  Letter of Final Determination (LFD) Issued 
• None 
§  Appeals Period Over 
• Cities of Newport News, Poquoson, and Chesapeake; Gloucester 
County 
§  Currently in Appeals Period 
• City of Virginia Beach; York and Surry Counties 
§  Starting Appeals Period Soon (waiting on Federal Register publication) 
• Cities of Suffolk and Portsmouth 
36 
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Regulatory Requirement Highlights 
§  Permits required for ALL development 
§  Building requirements: Zones A, AE, AO, AH 
§  Residential buildings: lowest floor, including basement, 
elevated to or above BFE  
§  Non-residential buildings: elevated or floodproofed 
§  No increase in BFE for development within floodway 
§  Building requirements: VE-Zones 
§  Both Residential and Non-residential buildings: bottom of the 
lowest horizontal member elevated to or above the BFE 
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Coastal Study Outreach Efforts 
§ Coastal Outreach Strategy 
§ Website – 
www.r3coastal.com  
§ Property Locator Tool 
§ Outreach factsheets 
§ Outreach meetings 
•  Initial Community Coordination 
•  Flood Risk Review Meeting 
•  Final CCO Meeting 
•  Open House 
•  Resilience Meeting 
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Changes to the NFIP 
 
The NFIP is now over 18 billion dollars in debt. 
Two pieces of legislation have passed 
• Biggert-Waters Flood Insurance Reform Act passed 
July 2012 
• Homeowners Flood Insurance Affordability Act signed 
into law on March 21 
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What Policyholders Need to Know 
§  Flood risks are changing.    
Risks may have increased since the last maps.   
§  Flood insurance rates will reflect those changes.  
With new maps, rates on many properties may rise.  
. Building or rebuilding higher lowers your risk and could save you money. 
Consider flood insurance when making construction decisions. 
40 
What About New Policies? 
§  For the most up-to-date information, please: 
§  Contact your current insurance agent 
§  Call the National Flood Insurance Program Referral Center 
toll-free at 1-888-379-9531, or 
§  Visit www.FloodSmart.gov 
 
40 
41 
Questions? 
